Acute and persistent effects of methamphetamine on developing monoaminergic neurons in reaggregate tissue culture.
Three-dimensional, rotation-mediated reaggregate tissue cultures composed of rostral mesencephalic cells and corpus striatal cells were used to examine the short-term and persistent effects of methamphetamine on developing monoamine-containing neurons. Reaggregates were exposed to drug for one week. Reductions in reaggregate endogenous dopamine and serotonin levels occurred following treatment with methamphetamine during days 15-22 of culture over the concentration range 10(-7) to 10(-4) M. The highest methamphetamine concentration reduced dopamine and serotonin levels to 29 and 33%, respectively, of control values. Monoamine levels were reduced from control values after 3 days of exposure to 10(-4) M methamphetamine. No further reduction resulted from 4 additional days of drug treatment. In order to determine whether monoaminergic neurons would recover from the drug-induced deficit, reaggregates were exposed to 10(-4) M methamphetamine for 7 days and then grown in drug-free media for an additional 20 days. During the 20 day recovery period, monoamine levels in the control group increased with time in culture. After an initial rapid increase (recovery days 0-9), the level of monoamines in the recovery group remained at a constant proportion to the level in the control group suggesting that the monoaminergic neurons return to a rate of development similar to that seen in untreated cultures. However, this rate was not sufficient to overcome the reduction in monoamine levels produced by 7 days of methamphetamine treatment. The results indicate that the effects of methamphetamine on developing monoaminergic neurons are marked and persistent.